Detection and assessment of androgenic potency of endocrine-disrupting chemicals using three-spined stickleback, Gasterosteus aculeatus.
The male three-spined stickleback (Gasterosteus aculeatus) produces a glue protein named "spiggin" that is used as a cementing substance for building its nest. The synthesis of spiggin is under the control of androgenic stimulation. Therefore, spiggin is an effective biomarker of any androgenic activity displayed by environmental chemicals, similarly to the use of vitellogenin as an estrogenic biomarker. The aim of this study was to establish a quantification system for spiggin mRNA to develop a highly sensitive system for evaluating environmental androgens. In this process, two different types of cDNA encoding spiggin (SPG-1 and SPG-2) were isolated. They closely resemble each other in primary structure and features. In addition, the transcriptions of both spiggin gene were induced by only androgenic stimulation in a receptor-mediated manner. These findings suggest the multiplicity albeit specificity of spiggin in the stickleback. The quantification system for spiggin mRNA was established using a real-time RT-PCR technique. This system enables accurate quantification within a wide range of spiggin mRNA from 10(1) to 10(6) copies.